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INSTRUCTIONS: Attempt any four questions.

1.

(a) Define the following:
(i) vector space (ii) linear combination (6 marks)

(b) Determine whether the following sets are vector space under the given operations.

(z, y, 2)+ (@, y,2)=(z+ 2, y+ ¢, 2+ 7),

K(z, y, 2) =(Kz%, 3, 2). (6 marks)
(c) For which value of k will the vector u = (1,2, k) € R? be linear combination of the
vector V = (3,0,—2) and W = (2,-1,5) . (5.5 marks)

(a) Define the following;:
(i) Basis  (ii) Dimension (2 marks)
(b) Find the Basis and Dimension of the following homogeneous system: (10 marks)

T+2y+2z—s+3t=0
z4+2y+32+s+t=0
3r+6y+82+s+5t=0

(c) Define linear dependence and independence of a vector. Hence, determine whether
(1,2,-3), (1,-3,2), (2, —-1,5) in R? are linearly dependent or not. (5.5 marks)

(a) Define a linear transformation. Hence, let T" be the function that maps R?, such that
T : R? = R? be defined by T(z,y) = (2? + y?,2zy). Prove or disprove that T is a
linear transformation. (10.5 marks)
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(b) Define a singular matrix. Hence verify whether matrix A= |2 3 6| is singular
153

or not. (3 marks)

(¢) Define the following: (i) Linear combination (ii) Spanning sets (4 marks)

(a) Let W be the subspace of R® spanned by u; = (1,2,-1,3,4), uz = (2,4,-2,6,8),
uz = (1,3,2,2,6), ug = (1,4,5,1,8), us = (2,7,3,3,9). Find a subset of the vectors

that form a basis of W. (7 marks)
(b) Reduce the following matrix to a lower triangular matrix and hence obtain its de-
terminant: (7.5 marks)
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(c) Prove that if any two rows (or columns) of square matrix A are identical, then

det(A) = 0. (3 marks)

5. (a) Prove that if two rows (or columns) of a square matrix A are interchanged to produce
matrix B, then the det(B) = —det(A). (7 marks)

(b) For every square matrix A, Prove that |AT| = |A|. (4 marks)

(c) Find the inverse of the matrix (6.5 marks)
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6. (a) Define the following: (i) Eigenvalues (ii) Eigenvector (iii) Spectrum
(iv) Spectral radius. (4 marks)

(b) Given that the eigenvalues of matrix A = (g ;) are A = 6 and A = —1, find the

corresponding eigenvectors of A. (3 marks)
2 3 -2
(c) Given the matrix A= [1 4 —2]. Find the eigenvalues and eigenvectors of A.
2 10 -5

(10.5 marks)



